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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system as an 
emulation system to perform design/ evaluation of a 
system LSI and capable of flexibly coping with change of 
connection information, etc., at a low cost 
SOLUTION: Inputted data &phiv;i to a logic 64 mounted 
on an FPGA 3 and outputted data &phiv;o by it are 
serially transferred by shift registers 4 and 5 of the 
FPGA 3 and shift registers 17 and 18 of a control circuit 
part 10. Thus, the quantity of the wiring 21 is remarkably 
reduced and furthermore, the change of the connection 
information is easily coped with by changing the order of 
pieces of the inputted and outputted data even when the 
connection information is changed. 
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y ■ isXT&&m&2tiT^& 9 FPGAIt y<-)\> 
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XfALS I (^3<tt®) £ 

^RcoFPGA^SiILTI|31'r^c:i:tci:0. fFfifi ■ 

ZCDtztb. FPGA^f V^x$ 3 y • y^f 
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(j^T. mm&imLXFPict 
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■SiifeAasS^^iifCioTfcfiv^ L*»L«n&« 
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^^t. f pga* vara? ?j>m&ttwm 
art^i/^^c i o«*ti i t j&fwr* o , a^i 
»*j J:iXa5*fiB*««lHl»«Krtfc:iftftt«. - 1 t^rig 

TOTfi^ i, <r h tc-r >s> ^ . c^^ii, Am^^> 

-r&ztiftsmx'b*). 7V^^eyf^^^^ 

<^&. \mj]V>&1p'J?%:<Xl>2><cOAJ)7 

cools] wmmz. xtt-tttsthteh?- 

x-X#R^|^{t, *1B^X Za.U-i'B >%mx'& 

&miLxbmmQizteAhuA%<i'x : rJ*Ls im 
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MOFPGA3i:. ^JP0K^lOi:^(ii.r*5»). 
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a i £ m v * ^ a l s i wm^m * ^ l r h h . 

RTL (Isi/Xf-h^yiSXPwM) 1tZ&&$> 
&Wt&titt tfcoT. ClCO|&|@Tl£&tf>RTL#. 
^tt«SrH^^/i46c^^ai: LT£j£3ft&« 

%MmtrZm&2ix& . — *\ ^7 L v7'5 2-C^$ix^ 
RTLtll U^x^co«^:^TO(c:^$nTV^^ 
P#£>£. l^'ot, X^r5 2<oa>yikL V^^f 
Affc^^r^rcmii^RTL^^fcUo^^:^ 

[0 0 18] ,I*UC&Vvc. Xf7r5 3t\ Htf&f&I 
£*3tj£^&1£^FPGA3£2tt&L. #^FPGA 

3 zxsmix'Z zmwnxi* s £#&lt £ h 
&im***imiMk9tL*. z<o&g§x. #fpga3 

{z4>XV-)VLXis^3.\/—i/3 &H£U8?)RT 
Li:. ^^^<^FPGA^c7)g^^5 4^^ 

zti. mmiz. tomzm£mktz>tiMz&FPGAt: 



mm-t&smtfm. -t%*>*>. ^FPGA^oiiffi 

[00 19] *LX. 77*5 6T^fflORTL 

xSjlW— • y^^^^FPGA 
30fiSi#^SrfflV^T^I^-t^ ft T%h*>. FPG 
A3^RTLl^rn/7^m, ^tlt^w 
WfM^^FPGArt^7 y^yy <12&ffi 

^T^^X^jLl^-^gy • yWlCUt^F 
PGA3*«»r*«!l»lsIB»10^«0, A*T-* 
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[0020] «OFPGA3*M»0B 

o. *LT, ^f775 9t^i^(Wf, Xf77 
5 2T**L3tRTLfcJ:*BWI|II»arX-fy7"6 0'C 
i/0ay{tLXLSl£Wm~t2>. ZtazXO. mtik 

[oo2i]-^, me<mML. rtl^s^i^fp 
g a 3 *&m&&nMmtizmiE<&£Stfi>&i&&izi± 
ws&mzfto. zcozitcm&te. xt7r6it# 

«tt<0RTL*«iEU ZhlzZtlZtfflLXm/FP 

g a KHg-r & t t j^^jex^ £t&.r £ 

£>9> i£E;*;ft^RTL£FPGA3^;M^C7»J 

u $*>k. *tht ti>&nbti&matim'5 5izm^ 

ZMWWmi OO-r-^^SPl l^-r-^^^l 
2^i:$'V'yt:>'^'"r^, *^x$ y 
Xf-A 1 fciisv^rii:. A^x-^ 4> i *5 J:^a5^-^ 
^ o^*FPGA3 tfflffl®®® 1 0 fcC0BT^2 1 £ 

S^l^ait^2 0$:^M-r^>«Ii:^<^*)^ 
t^itfjEtfco^-y^ (RTL) lZ&1ZWmz<>&>W 

[0 022] ^^V-yaV' VX-rAltZ^ 
V^T«i. A^-r-^^^UT^ISiM^x-^^^ 
^i: LT. ffiWHimas 1 0c0x-^Affi^ 1 5(d«. 

9lSttfWttft>i\X^Z>. Z^Z^ #FPGA3tC 
ii> n&<r>vvx9*ft\\XXft?-*m<ni'7V\' : y 

ti. #FPGA3tc»»^n3to>? y^^A^Ji*JJ:tf 
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?1 7*3^1 8. ~>7bUi;x?4&*:Xf5&. r- 

tnmmms 1 o t cora-cx-* s >- u T/M£&-r&^ 

MMHR01 O^yM^^X^l 7fcJ:tf 18 
fc. #FPGA3<7)^7hU> ? X^4i5J:tX5i:. <t*l 
^$r^^SH2l^i:01S^tLTfeO. #FPG 

BHBPIIIHtfl OfcrJ; 0MtytlSi^=5:ot^ 

L^T, JS»te*S^T«. £<0£32r:frSrCA 
artx- * £ x U T /MB&f t V 

(Boundary Scan. BS) hitl>^i:{:tl.. 
[00 23] *^X$al/-i/ 3 y - is J* 

o Aiii ^3 e^oS(c:RS^$ ft h Z. t % < X-ft'r- 9 J; 

«/ * co a if t» r * - 9 - -r & i t i)^im t 

[00 24 J Sfcte, ^jcOX^^-U— xaV ■ x^t- 

3WPGA3 fcl-r— * £ Att A** i t ^f&Tfc 

So tttffiff5 53^<?fcl!lft2 0&*tt 

fc^2£S^££fca^fffiT&D. 

5 5#f£E&Sl*J^M$*l-C*> *fUc*»GL"Cl«2 

KlWf-^a^iSfc:**. L^ot, SlftRM^iE 
HffiS 2 <0«Ji*i J: tfKSI 2 0 <0^£«/J>IKfc:ittt>* 

XoizLxm&ztiZhs at. roh^^r-^K 

fc#3r<, jfifflHKc. <£3X hT«HOlHB***;lfc 

LSI I> i k. & . 

[0 0 2 5] H3fc, ^cox^jlU— • xXf* 
A 1 tDF PGA 3 CDfB^lfcfc J:tfl^^^£^ LT 

(i6 1t3*3^T. 133 (a) IZ^-fX^ZviSyfcOR 



TL6 5^M$il, CC0RTL6 5<i:2OOoyy^ 
RTA66afcJ;tf6 6b£#i»J-e£&i:'r&. Ltltf 
ots X^aU-ygy • ^X-fA 1 fcfc^TkL 133 
(b) &J;tMc> c^tJ;^:FPGA3a|:RTA 
6 6a#tS8$*U FPGA3bCRTA66b^Hi 
$*U ^fL^RTA6 6ai>Jrt^6 6b-C3^$^ 

ffEIflHIEl 0£:frLTAatf32*i.&. ZWfztb. *ti? 
^<OFPGA3a*3j:rX3b^, XJimOi'? hUts 
X?4t. E#ffl<^7hU'> ? X*5#FPGA3a*J 

<fctf3b^f*ggfHcfi$j£, ^fc^^vrsnr** 

0. ^FPGA3 afcj:tf3 bfcr^n- K3*i 

/cRTL6 6afcj;tf 6 6b^A#^£A^--?^ i 

[00 26] 03 (d) lC*cTJ:3fc:. AA3§£S*fcS 
4 atfi'VT!l'l£tmZtitemf&t%^X&*) . -ix^> 
U-^^VBSCO^Oy?) ^ c t O^JfflfHJ^ 
tc. &«<F>-?V y^yxJ yTA a^t?)FPGA3a 

tixxss bZ'*.$ jlu-z/ 3 >ztL&mm (rtd 6 

6afeJ:t^6 6b^A^i:^o"CiJ0. £TCDA*$ 

D7^^ce^$fl, RTL66a;fcJ:tf66b# 
A^T-^ ^ i fc: X OiWrtS o 
[0027] ai^ag$r^fe^ai^ffl^v7 h VVX? 5 
Ji. RTL6 6a*3j:t/6 6b^^£t}^$ix^fi^-i£r^ 
'y^-f£^tfH:i^*5afc. ^ y^$tL3t^fi# 

r^D*yr5bt$:^li.^^tCJ5:oTV^. 

(CJ;9 % RTL6 6ai3J:t/6 6bc7)ai^i:^:-?T^ 

t$)SRTL6 6 afcitf 6 6 b^aj^* 5 ^ y^$^, 
ffim<D?Uv? {BS<r>?*-,9) ^cttdiOai^ 

r-^ ^ o ^soMiuiffi^ i o ^ y r^^igM^ns ♦ 

X * 4 & £ X/ 5 # 1 o <T> is 7 h U x X ^ L X V \ 
4, U^>T. S3 < b ) *5^tX ( c ) IZtfLKMT 

[ 0 0 2 8 ] H4 fc. *«(7«g«llalira 1 0cO«K^ 
r-^Aa5^15W±. A^JT 

Ui?A?l StifimtbtiX^h. ;tl^y7M/y 
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n v 7 1 7 a J; tfl 8 a#$/ U TMzttZtVtMtiL 

7 n y 71 8 a ^ >J fifc ft^x-* * o * 

Khnr—ft i te£T/ftjlT—? <t> olztiui. 
X. T-9mm<n?U*v9<t>ct^ ft*)T-*£7«y 
f-f^^Ofi#^ c s itfo^ *y * SrUffTS feA 
^o^^ce *>FPGA3(C&i££*l&. 
[00291 * 4£fig*NaUME 1 Of*. A^x-*^ 

(^)f-^^77fLT, #<o;fc^^Artx-*££j£ 

0tf-^MtS^>f y^-7x-^16A^f 
^^77^^7^/770771 la^di.Ti5 

8*»fe 7 -f - K'<* * SfifcUftflPJ-* oco— aPSr 7 «y 
tth^ttfT:*h*.\s99 1 2a$riiJcTi5 0. MM 

3**4 ^ y?-LTA;W!0^7 hU 

VX9 1 7fc«fei-*;*Jrt»* i *±**fcl450W 

[00 30] -*\ ftJimnisy bUiSX? 1 SlzisV 

x-*im^i 3nw$ns. cicox-^iHffigp 1 3 

fcL iMtoaMj-r-** i £«*H"&*:«>tf>7 U 77 
D7713at, vl^7'j77707713aC^7f 

0. dft&OrJ^u-^i 3bOltlS^i:r>'Ky 
-M 3cKJ;9iPffi;**U>. *l/C* i/7hl/^ 

1 6*itLT&nmmto?-*im»zti. a*t- 

[0031]^, @4tCW. l^FPGA3(Cf- 

»14*Jj:tf77)^xT5'5 xl"- *£?W V*-7 
x^l6^i#, #*c7>FPGAl*k:-r-*£j£&l 
1 s f-^S12, 1 S&JttXs'Ur 

iN^^y7hl/^^l 7fcJ:tX18##gfc$: 

gtfmimi 3£J:->T»{H£iiTV^>#. ^-*—r 
6 Woffi*«*i^3e«BBotta^«*r*i t 



IBr&*. *LT. FPGA3tC*^>-0-K3il*:R 
TLcO^iEISm^-^-^ai^r-^^oJi. 77 

^avea-^frtffcaafcfU FPGA3tM$il 
[0032] B5fc:* 4c0V*)X5 jlI^— ^ 3 >-- y^f 

a i iz&\^xmf2n&%m<n®Lm£yv-^*-biz 
nmn»tf i oco^pai 4TA&7o-fe y ^j: 

0^T^fX^iQM7C7^A(cJ:0©lfflI$^&. S5fcl 

Ali3^y7h^xr- y$al/-^90^WCt 

x^lz-yay* S^Xt-Zs 1 CC&VVCU:, 
U-^a>-<7)^fc*^f^l (RTL) £FPGA3tC 
^■Srvn-FU (W«ll»«l OOTyt^Ktff 
v\ A*t-*<2> i £Afl-C£&ttmrf&. 
[0033] <K£, ^f777 2t:tJt^, WtoWWBE 
MMtoZJim (AA<r-*) * i fcttfr*"*. 
xy7(3*JV^t(±. V7Wx7 ^SxV-*903&> 

»y7M/yX^l7H-fe7m. *LT. *x 
^77 3(wi5V^T. y7M/^^17t:-fe7b$il^ 
x-** i fcx-^IS&fficD^a <y ? 0 c t fclj: 9#F 
P G A 3 C0A^^cO^7 IZzs \) 77t4s»frf 

&• A2it-*<*> i^0r^ffiSM^II$ix^ftT-x- 
*SE^<0*n y *£c t£i£9. E^cO&SftT^li 
Xf7774tx$ J .U-i/g yftcr>?nv 

^i^ceWPGA3^n, :^wc, 

A»^7M/yX^4{:<Si$^A^f-^* i 
liFPGA3t^yn-F$^RTLCL^t 

[0034] FPGA3e>fimz&lfhmm*^&Lt: 
9A^V?X. Xf777 5t^f-^^o$:7-yf 
*ri>fi^^csSr#FPGA3^^t. £ii^$fU:T 

-?*\&1im<?)i<>yv\s z Jx?Bi l zmrt&. -ttr. 
ntftb^LT. ai^x-^^o^^iHis^io^ai^ 

^^7^-^*18^01151^^. IsIiR^^ai^T 
-*<^o«. Afy77 7t, IFfffi^l 3tCi0imt: 

iTLtiWttfiT-? <f> otmtoLX^6i$fei±. Xtv 
77 8T. -r-*M0T^l 2^£*)XT>f-9<t> iO^ 
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7 3bmm^i'VT!V*mL. X^y7"8 0-CFPGA 

rtmzMizmmzfth. 7 straff*-** 
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^V7h^xT' x£ jt.Ix-^9 OK&flLTJtSTf 
[00353 V7^x7- ^^jLU-^9 0Tli. X 

A 1 fctftf^DB^T'V 7 h^xT ■ 9 0 

Lfctf^T. Xx^r82*C«i. y7h^xT • x5a 

FPGA3TX$jL^ 3 y§ 

^ i A^x-^^JfcSfl 1 1 o&i££J?!v vc£j££*t 

[00 37] me^-( SV^f-v-Mi. H3(^L 
RT L 6 5 £ 2-PC0RT L 6 6 at> 6 b fcr^MW 
LT2-ocOFPGA3a^J;r/3b^y^yo— KU 

i6(a)lli3(a) ^URTL6 

ai^#^aj^$ii^^^^UT*i). 16 (b) 

«fc oT^PIUKgf 1 0 20C7)F P G A 3 a 
3bXft*>tlhW**^Xfoh» fflmi*. A^CiO 
A*^a0 l^fl^^b&i:. ai^S^a 1 1 lz{g 

ifAtfmi. acJ: OA^a&Tb o 2^m^-#5Sfi£ 

i: OA^a 0 2«0ft##lB&r3*U ai^3^a 1 2 
Kfl^CtfWu irthlzX-yXAXI&Fb oicom^tf 

wmtsti. *^3@^b i iiz&^mimixh. zbtz, 
&feLKz t trj: o i ^Dy'7^f>f ?/v#arrr 

[00 38] $io^L<I^BW-&fc. B**Jt lKA* 



m<7)i/7hl'i;*f\lliZ*:vhZtlhh. m^Bs 
«O^D7^0c UdJ;9i£&3*u Mt2CFP 
GA3afeJ:i;3bC0y7M/yA^4Htyh$^ 

&. ,I*UcJ:Ds A^x-** i#RTL6 6afcJ;tf 
6 6b(c3X0ii^ii. m^r-*0o#itt#;*ft&. L 
^ot, ^t3^^»yf-m#^cs^^UTai^ 
fi^^o$rtB^ffl05x7hVyx^5^ yf-r^* * 
LX. fi£3(iJt4£. Ht^E^O^o /^ii^^c tS: 
^LT^t5^ai^x-^0o$r©OTIlIfi&^l 00 
ai^ffl^>-7M^vX^18^(HllR^. EUKSflfcaj 

t\ 2O<0FPGA3afcJ:tX3bC0iac7)^*i5Si:$ 

[0039] MSrSttfcA*^-* 0 i fcL Htf. 
t 6KFPGA3afcJ:l/3bfc^i;T/l^&;**L, A 
-h^r-?4> i#»->fcl*Mt 7^FPGArt«<oaBS 

<c£5£1£#fFfiff$;ft. 38ei/Ti*6rn*£tt, WA* 
i 3 &^iT$ilTFPGA3a*5j:lX3b^>'»J 

FPGArt^<^bfe3i@^J:L3t^Jt 1 Oiz&JiZ 

t 1 IfcJitft 1 2fc*»)agLfcH»T\ 

fcA*«#* HcJOB^Jt I4^«^f-^ 
*oU3fcbMro. B5&Jt 1 5*>£<7)l£i*7 

1 1 6C^ffc{^Hi5$n^t#(c. MHJ^as^x-^ 

[0040] ^OXSaWi/g V- i^X^A 1 tC|5 
vvcfcL ^^ck^frc. ^OML-CA^-^^J:^^ 
t^-^St^L. ^L^h^^T, ^^fE^^T-r 

t&tcLxx.$j.u->>3>t:&±L, ®&zft-tmm 

&lz%h<nT. tlwra^A^jgSKIBC^OfcK^ 
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[0041] tt:^ A^-fteXVftjir- 

-^0 i*$J:tfai^r-^0o«i. ^-C^IUKgPlO 
£f££lLTt^3;ftft<0T\ £ft££0JW@B&&l Oh 

ft \ WMMM 1 4 1 HM-ft Mfty 7h^x rrtt~&# 
■fftcifct^regrfco. V7hw - 

0^S^0di^^i(tTli;^:<. *j&*-ftlBfc:FPGA 
fcjOTrttC**. FPGA&^tmM*^ 

ft. 

[0 04 2] ,roJ:3teu «:x^iP-y g y • i>- 

^ & ft o v y ? zmf&t&niz&m&T' u xm<7>® 
«c. v^v^u-x^^vco^yr/i^^isr^-rft 

L*:tcor£> ft. *LT. /<*»4ry~x* 

*>£wmLte&mx^$*u-i' * 

<>«t^ft«««aiio*»^. ci^y 
CftfE-Tft^fc^TSft. HR£tix^*e9 

Am* ey ^ii lt Am^-r ftm^srr^M 

J:tX5^LTW»®»ffll 0fctMrtftJ:3fc:Lrv^ 
ft CI t "CiK- F 2 OSiK^Sa^t* 

ft. 

[0043] ^»FPGA^^fA' 
>fxS:fflv^x$jLU— • xXrAtli, fpg 
Afcl4MPl$tL3ta>?'y^<0««!«, F PGAcoffi* ty 
*^A^^^t^LT. 1*T1, &ftv^±l»^TlW 

yr/MB«-*£fcfcJ:<K m&V&l&ThZtim 
f&tts:*). W^Z+MXmm-hZ t tfT'Z ft . *L 
T. A^x-^$>ftV^±ai^-f-^com#$r^iLft<Ifc 



^'T#ft„ U^ot, ten-XFt. 88!ISIfcx$ji.U 
XfALS lco^^|g|fej:tra^ffi$:80«f fttf)fc 

[oo44j-t. A*y^y-x**y£tts*«L 

A^x-^fc Xt/ftii?-? y T;H£M^ft^tc 

***»*-fft. LA»LW^ *^$ A l/-y3 
V • i/XfA 1 0) J: 5 Icy 7 h^XT ■ y^U^9 

±3Rtmz-r&z\tx\ ^ff^O^$*<^ 
f^OX * A i— - 3 >&$k*l£*t> ft i^Tii , 

^^^ftdfc^-C^ftCOT. TAT#3S<"C£. 

^WBBys^rr y 3 y^gan^-H* 
[0045] T-?zzsvy))Mm?&*m*mm?& 

tfSfcUTIi. £-f> 07K5jrf J:3fc:. FPGA30 

rt«ic«fi£$n^A^r-^iJ«t^aj^T--^ffl^^7 
t- * fem&xHtt t^i-t ft fcftfeewi-r - 

i^co^n y ^ct ^S^ffM-fft i ktf-CZ ft co 
-C. r-^^^ft ^^^Kl^ft t tfXZ . my 
r-? 4> o **fc*Tft *T<o«Mfc«IWft 
ft. 

[0 046] x-^^^yr/i^i-rftiiiic^ 

"C<±. RTL^^3^J^#T^:FPGA3H^$it 
ft*>\ ^^fJ^$-^#Tft ^1 ttCj: DXialz-y 
3 >'<7)^$:l6l±'rft«rk^-C#ft. ^t^«f> S3tc 
*}^r«. 133 (a) (C^Lfca^y? (RTL) 6 5 
^mMiC^&^Oi^-y 7 6 6 a*3 it^6 6 b \tZftW\LX 
V^ft, iiX^L, S3 (a) kliltnv'V^-CftftS 
8(a) C0n>?-/^6 5$:. EI8 (b) i>«J:tf (c) 
^"Tid^. dti^con>?.y^-C^$ilft7 ? -^Sr# 
iSLT. u^^y^6 6afcj:t^6 6bc0ja^ir^[lia 

ft. £<7)&UvJHWTt*, 20C7)FPGA3ai3j:tX3 
b(c^>-n-F$ixfto^'y^ (RTL) 6 7aiJi: 
tX6 7 bTii. ^^^[El^±t3£m$ixftm-f-B 
c7)A*>FPGA3ai5J;O f 3b"C^^iift. Lfc#-? 

m-ftzVX'ftJiT-? <f> o Ucd k £43JBrr ft - 
k^lgt^rO. 03 (b) (c) fc^L^Sd 
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[0047] ttb*>. *mt2 lfclA^x-^* i# 
•fe y hSflTi'LJr/UaK&SfU B##Jt 2 2£A:Wfltf) 

TM^WCm^^fi. mmt 2 4(c^r$^i:^Jt 
2 SKffifl^aj^figb 1 1 £*§&fU». Lfc^oT . 

#<oim tfremmt 2 6^$^A^f-^ * i 

T^t 2 7WI=A>iX&ai^-f-^0o(i. M<01M? 

ofmmwmi oizm^tit^tmt 28^*7*- 

[0 04 81 ffl*£i>tfEB**3I9-r* 

[0 04 9] S&K. *mx^l/->/gy' i^T* 
3*f*rCfcW:<, 0H:^tJ;3(:, ^fA>fX9 

fck^flgi:**. L**L$:#£>. JTAGOBWIiSSi 
MFC* 0 , HRWtT^M xcDA&Ji VymmfeZ 

3 y ■ i/^fAh L*C J tagcoJ: 9 £Aft:fitr 

[00 5 0] ^(7)X$jtW-v 3 y ■ WAIT 



x $ a U- is 3 y ^tem-rs ? n y ? £!S]83 $-£T&8§ 

[005 1 ] ^a^gy. y^fAl 

?o >y W £fcl±o-fc:£|£LTVvc $W 

[0052] J^U:fc:iH9ILfc J: otz. Wxui/- 
ya^-yXf^J;^, F P GA^K^f <-f X£ 

li. f O^Dy 7 . FPIC* 

y \zft LX 1 *f 1 h h ^Si 1 M^^gS^Uia^^ i: 5: 
£<0T\ Puffin**:**. Lfc^oT. x^V^cO 

Affi^tr>-^®1^. r'JvhS^bcoffitss^cofl^ 

7hl/y^^^FPG A^t'^^o^^ Aoftg55r-fV\M 

F P G A n «y ^ ^Ofi-^O^^tCf^ L , 

FPGA^oAai^tr^fcr^^^v^ L^-pt. 

[00 53] &tz. ZCOXd^^^-U-^By- is* 

-mzA^ttJU x zwa lx zmor-fZAftj) 

A&tlKym<0&%:\v^yr-i;£®m 

Tf&ztizj:*). y°v y hmi^zm^x ^ zwimt 

[00 54] miT&AttllVy&iWZKX 
J;i«, ^^^^or'Jvh^ge^Tx^AU- 
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[00 55 J *#<tf)xS *U-i/3> ■ y^rA 

^oii, *wig|Kffii(h i>L<li®$mi4Tmsf 

£^SA:fcx-**^3*u St^^y^y-;** 
[0056] HRl;x^l/-y 3 ^fi: 

uc&tvcii* FPGA3^^coix^^-e^yr/p 

tih 7 s >U xco Affi^] e > £ si t T Aft^^i* 

^WArtlfPcoH^fcUT^yr/HB^-rS^i:** 



[00 57] £tz. i^ 3 y • i^x-fAi^. 

tl>^f&X'2>hZtte±j£Lt:M*)TbZ. $*>K. * 
cog{#coT^Mx^ JTAGO«SlgS:(ii.rfeO. 1 

xZmiLtz® 
3\ *filznLX<nT?txljmtf$3Zlz% 0 , 

[0058] 3ris. ±ie*Cii. Cwf§£J: 0 yXfAL 
S I ^m^fc^iWfcRlLtv^^ 

^tfJTii. ^cOFPGAtci^l^8iJ$ix&0fS:^L 

-cas*«. ^-^FPGA^i^i^^ia^ii^x^^p 

yXfALS i&Mm&±tm 
■CLS I £*S»t6J; 35:yXfA^-K^M(^f 
[00 59] 

u-^gV^IS-Cii. FPGA^:i:co^iE-f ^n^'y^ 

*)mm2tizim®&mwi t zM^&xAT-?&j;v& 

I., L^-oT. iSIIJKf < »»fc**<4:9. a 

i^«y ^^je^s ottsaEfcff ^ w^moymsz t« 

m^mM^n^m^y-^mcoxoizm^^-^ 
trmmmx'*> ommz^^tt^-r^msh^x^i. 

S I co^l^^^^r^PSrffinx hox$ jlI^- 

mil *m\nmte<wmtzfrfr&*$ z-u-issv 

[02] xUWyjy - yXfA^V^TLS I £ 
[H3] EI 1 CCtf^-X $ jl — h y • ^Xf-ACOFP 

[HI4] gji^fx^ y ■ ^xtAcoso^i 

[05] 01iC^X$ A l/— y 3 y • isX-fAtZiSH 
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[07] 01^-fx$ jlP— > g y • ^fACiii^ 
[09 ] X* jlU— V • j/XTAfclJstvt. 08£ 

2 

[01] 




3 


FPGA 


4 


A^J-r— 


5 


ft^Jx— M/i/^^ 


1 0 








1 2 




1 3 




1 4 




1 5 




1 6 








1 7 




18 




1 9 




20 




2 1 




65 




64. 


6 6. 6 7 4NW3*U FPGACH^iX^ 



SUM 

[033 
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[02] 



1 



61 

L 



RTLtfiE 



55 



FPGAfB©*t*flHB 



7 

57 



FPGAtflJK 
UTRTL&80 



-51 



-52 



-53 



54 

z. 



FPGA© 



56 



-58 
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[H51 



31 



-71 



AfcttRfe 



BSA* 
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^-75 
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A*«€3Wf 



BSXA 
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-80 
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83 
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